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@ An assembly type disk storage board and an assembly type disk storage apparatus. 



@ An assembly type disk storage board and an 
assembly type disk storage apparatus provided 
a plural of disk storage drives (1) are disclosed. 
This assembly type disk storage board has a 
support plate (2) mounted the plural disk stor- 
age drives, having a card edge connector 
(8a,8b) for connecting the plural disk storage 
drives to the external device. Further, an assem- 
bly type disk storage apparatus is provided a 
locker (9), a support plate (2) which is provided 
the plural disk storage drives (1) having a card 
edge connector (8a,8b) for connecting the plur- 
al disk storage drives to the external device, 
guides (10) provided on the locker to guide the 
support plate, a first connector (11) provided on 
the locker to connect with the card edge con- 
nector of the support plate, a first control board 
(51) provided the controller for controlling the 
plural disk storage drives, a second guide pro- 
vided on the locker for guiding the control 
board, and a second connector (11) provided on 
the locker for connecting to the card edge 
connector of the control board. 
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1 . EP0 618 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an assembly 5 
type disk storage board and an assembly type disk 
storage apparatus which is provided a plural of disk 
storage drives to a sheet of support plate. 

Description of the Related Art 10 

Recently, an assembly type disk storage appara- 
tus, which is mounted a plural of disk drives, for ex- 
ample, a magnetic disk drive, an optical disk drive, an 
optical magnetic disk drive and the like, is high- 15 
lighted. This assembly type disk storage apparatus is 
used as an array disk apparatus for performing re- 
cording and reproducing which is operated the plural 
disk storage apparatuses in parallel. Further, the ap- 
paratus is used as a disk apparatus for improving 20 
more higher reliability by making the system in dupli- 
cate. 

More particularly, the array disk apparatus pres- 
ents an ever- increasing demand, as it becomes pos- 
sible to make a processing of the computer system at 25 
high-speed. Such assembly type disk apparatus is re- 
quired to reduce the size of the apparatus, have high 
effectiveness and reduce the cost. 

Fig. 1 is an explanatory diagram of a prior art and 
Fig . 2 is a structural diagram of the conventional disk 30 
drive. 

As shown in Fig, 1, a sub flame 18 Is mounted to 
each of magnetic disk apparatuses with screws. And 
the array disk apparatus is constituted by mounting 
these apparatuses into a system locker 1 9. 3s 

This magnetic disk apparatus 17 has a disk drive 
20 including a magnetic disk, a magnetic head and an 
actuator, as shown in Fig. 2. And this disk drive 20 is 
mounted to a mounting flame 23 via vibration proof 
rubbers 21 . 40 

This mounting flame 23 supports the disk drive 
20 via the vibration proof rubbers 21. This flame 23 
has screw holes 22 for mounting the flame 23 to the 
sub flame 18. This vibration proof rubber 21 is to buf- 
fer the vibration of the inside and outside of the disk 45 
drive 20. Further, a control printed circuit board 24 
which is mounted a controller for controlling the disk 
drive 20 and recording and reproducing information is 
provided on the disk drive 20. 

In this way. the conventional array disk apparatus 50 
mounts the disk apparatus 20 to the mounting flame 
23 via the vibration proof rubbers 21. The convention- 
al apparatus is constituted so as that the sub flame 
1 8 is mounted to the system locker 1 9 with screws, af- 
ter mounting this apparatus to the sub flame 18. 55 

However. In the prior art, it is required to take an 
space for mounting to the system locker 19, because 
each of magnetic disk apparatuses 1 7 are mounted to 
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the system locker 19, respectively, thus making the 
apparatus a larger size. 

Further, the apparatus which is mounted the 
mounting flame and the sub flame to each of magnet- 
ic disk apparatuses 17, is mounted to the system lock- 
er, the mounting space of the magnetic disk appara- 
tus increases, thus making the apparatus a larger 
size. 

Furthermore, each of magnetic disk apparatuses 
17 which are mounted the mounting flame and the 
sub flame are mounted to the system locker, so that 
it is required to have a number of materials and it takes 
much time, thus costing a great deal. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present Inven- 
tion to provide an assembly type disk storage board 
and an assembly type disk storage apparatus, In 
which the apparatus is made a compact, even if the 
plural disk storage drives are fixed. 

It is a further object of the present Invention to 
provide an assembly type disk storage board and an 
assembly type disk storage apparatus, in which the 
apparatus fixed a plural of disk drives is improved at 
the low cost 

An assembly type disk storage board of the pres- 
ent invention has a plurality of disk storage drives, 
each disk storage drive having a rotating storage disk, 
a head for reproducing date from said storage disk, 
and an actuator for positioning said head with respect 
to sard storage disk, a support plate nwunting said 
plural disk storage drives and having a connector 
which connects said plural disk storage drives to the 
external device. 

An assembly type disk storage apparatus of the 
present invention has a locker having a first connec- 
tor and a guide; a plurality of disk storage drives, each 
disk storage drive having a rotating storage disk, a 
head for reproducing data from said storage disk, and 
an actuator for positioning said head with respect to 
said storage disk, a support plate being mounted on 
the guide, for mounting drives, and having second 
connector which connects with the first connector, 
guides provided on said locker to guide said support 
plate, and a connector provided on said locker to con- 
nect with said card edge connector of said support 
plate. 

The present invention is constituted so as to 
mount the support plate to be mounted the plural disk 
storage drives to the apparatus. Thus, it becomes 
possible to reduce the space of each disk storage ap- 
paratus. Further, it becomes possible to reduce the 
mounting space, because it is not required the mount- 
ing flames and the like. Therefore, it becomes possi- 
ble to reduce the size of this assembly type disk stor- 
age apparatus. 

Further, it becomes possible to reduce the num- 
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ber of materials, and reduce the time requiring for 
mounting at the same time, because it is not required 
the mounting flames and the like. Therefore, it is pos- 
sible to realize the apparatus which is a low cost. Fur- 
ther, the card edge connector is provided to the sup- s 
port plate, so that it becomes possible to connect 
electrically to the external portion with the support 
plate. Thus, it becomes possible to mount by inserting 
the board. 

Other features and advantages of the present in- 10 
vention will become readily apparent from the follow- 
ing description taken in conjunction with the accom- 
pianying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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The accompanying drawings, which are incorpo- 
rated in and constitute a part of the specification, il- 
lustrate presently preferred embodiments of the in- 
vention, and together with the general description giv- 20 
en above and the detailed description of the preferred 
embodiments given below, serve to explain the prin- 
ciple of the invention. 

Fig. 1 is an explanatory diagram of a prior art 

Fig. 2 is an explanatory diagram of the conven- 25 
tional disk drive. 

Fig. 3 is a perspective view of the embodiment of 
the disk storage board of the present invention. 

Fig, 4 is a top view of the structure of Fig. 3. 

Fig. 5 is a rear view of the structure of Fig. 3. 30 

Fig. 6A is a structurat diagram of the magnetic 
disk drive as shown in Fig. 3. 

Fig. 6B is an explanatory diagram showing the 
position of the center of gravity of the magnetic disk 
drive of Fig. 6A. 35 

Fig. 7 is a cross section showing the outline of the 
structure of Fig. 3. 

Fig. 8 is a perspective view showing the modifi- 
cation of the disk storage board of the present inven- 
tion. 40 

Fig. 9 is a block diagram showing the embodi- 
ment of the array disk apparatus of the present inven- 
tion. 

Fig. 10 is a perspective view of the array disk ap- 
paratus of the embodiment of Fig. 9. 45 

Fig. 11 is a cross section showing other modifi- 
cation of the disk storage board of the present inven- 
tion. 

Fig. 12 is a perspective view showing other mod- 
ification of the disk storage board of the present in- 50 
vention. 

Fig. 13 is a top view of the structure of Fig. 12. 

Fig. 14 is a cross section showing the outline of 
structure of Fig. 12. 

Fig. 15 is a perspective view showing the modi- 55 
f ication of the array disk apparatus of the present in- 
vention. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig. 3 is a perspective view of the disk storage 
board of the present invention. Fig. 4 is a top view of 
the structure of Fig. 3, Fig. 5 is a rear view of the 
structure of Fig. 3. Fig. 6A is a structural diagram of 
the magnetic disk drive of Fig. 3, Fig. 68 is an expla- 
natory diagram showing the position of the center of 
gravity of the magnetic disk drive of Fig. 6A and Fig. 
7 is an A-cross sectional diagram of the structure of 
Fig. 3. 

As shown in Fig. 3. the magnetic disk drive 1 is a 
magnetic disk drive of 2.5 inch, which is 1 00 mm long, 
70 mm wide and 19 mm in thickness. And the weight 
of this magnetic. disk drive 1 is about 210 g and the 
storage capacity of the drive 1 is 209 M byte. Further, 
this magnetic disk drive 1 has a rotating magnetic disk 
43, a magnetic head 42 which reads out a information 
of the magnetic disk 43 and writes the information, an 
actuator 41 for positioning the magnetic head 42 in 
the direction of a radius of the magnetic disk 43 and 
the magnetic circuit 40, as shown in Fig. 6A. 

As shown in Fig. 3, a printed circuit board (a sup- 
port plate) 2 is 400 mm long, 340 mm wide and 20 mm 
in thickness. 

That is, the printed circuit board 2 has enough 
size to mount a plural of magnetic disk drives 1 having 
the the above-described size. As shown in Figs. 3 and 
4, the nine magnetic disk drives 1 are mounted in this 
printed circuit board 2. The printed circuit board 2 has 
card edge connectors 8a and 8b for connecting elec- 
trically with the external portion at one end. Further, 
the printed circuit board 2 is mounted the interface cir- 
cuit 31 for said magnetic disk drives 1. 

As shown in Fig. 7, the holes 3 for fitting the vi- 
bration proof rubbers at the four corners fixed each 
magnetic disk drive 1 is provided on this printed circuit 
board 2. And the vibration proof rubbers 4 are fitted 
in these holes 3. This vibration proof rubbers 4 are 
positioned on the mounting position of said magnetic 
disk drive 1 and the printed circuit board 2. as shown 
in Fig. 6A. The vibration proof rubbers 4 are to buffer 
the vibration and shock occurred on the inside and 
outside of said magnetic disk drive 1. This magnetic 
disk drive 1 is mounted to said vibration proof rubbers 
4 with the stud bolts (mounting material) 5. 

In this way, the vibration proof model diagram in 
the case where the magnetic disk drive 1 is positioned 
to the printed circuit board 2 with the vibration proof 
rubbers 4 at the position of the four corners of the 
magnetic disk drive 1, is shown in Fig. 68. As is ap- 
parent from this model, the drive 1 is rotated around 
the center of gravity G of the drive 1 by the reaction 
of the rotation of the actuator 41, in the case where 
the access operation of the magnetic disk drive 1 Is 
performed. 

The rotation of this drive 1 causes to loose the 
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stability for controlling the actuator 41 and delay the 
convergence of the vibration after accessed. Here- 
upon, this vibration proof rubber 4 serves for buffer- 
ing the vibration occurred by this rotation. 

Further, the flexible cable 6 for extracting the 5 
control signal or the recording/reproducing signal of 
the magnetic disk drive 1 is provided atone end of the 
magnetic disk drive 1 . This flexible cable 6 is connect- 
ed to the connector 7 provided on said printed circuit 
board 2. io 

As shown in Fig. 5, on the rear side of the printed 
circuit board 2, the control circuit 32 of each magnetic 
disk drive 1 is fixed on the position corresponding to 
the position of each magnetic disk drive 1. This con- 
trol circuit 32 has a recording/reproducing circuit 33. is 
a driving/controlling circuit 34 for driving and control- 
ling the actuator and spindle motor, a controller 35 of 
these circuits and an interface control circuit 36. 

These circuits 33-36 are fixed at the rear sur- 
face of the printed circuit board 2, as shown in Figs. 20 
5 and 7. And these circuits 33-36 are connected by 
the wiring pattern of the printed circuit board 2 and 
connected to the magnetic disk drive 1 with said con- 
nector 7, 

Further, the control circuit 32 is connected by the 25 
data address bus 37 formed as the wiring pattern of 
the printed circuit board 2, and connected to a surface 
connecting pass 38. The control circuit 32 is connect- 
ed to the Interface circuit 31 of the printed circuit 
board 2 of Figs. 3 and 4 by the wiring pattern of the 30 
printed circuit board 2, via this surface connecting 
pass 38. 

This interface circuit 31 which is constituted of 
four LSIs is connected to the card edge connectors 8a 
and 8b by the wiring pattern. In Fig. 3. These card 35 
edge connectors 8a and Bb are made by dividing one 
connector in two parts of the connector 8a having 
short width and the connector 8b having long width. 
This is because of preventing from missing the insert 
direction of the printed circuit board 2. 40 

In this way, the array disk board is constituted by 
fixing the plural magnetic disk drives 1 to a sheet of 
the printed circuit board 2. Accordingly, it becomes 
possible to impnDve the mounting density and reduce 
the size of the apparatus, because there is no need 45 
to use the mounting flame and the like on each mag- 
netic disk drives 1. respectively. It further becomes 
possible to reduce the number of the structural ma- 
terials and improve the apparatus at lower cost as it 
is not required to use the material of the mounting 50 
flame and the like. It furthermore becomes possible 
to mount to the locker only by inserting to the board. 

This magnetic disk drive 1 is a magnetic disk 
drive of 2.5 inch. The weight of the disk drive is 210 
g. so that the total weight of the nine magnetic disk 55 
drives is about 1.8 kg. Accordingly, it can support 
enough even if the printed circuit board 2 is the extent 
of 2 mm in thickness. 



Further, even if it is the magnetic disk drive of 2.5 
inch, the magnetic disk drive of 64 M byte which is 
formed as the thin type has the same length and 
width, but the thickness of the drive is 12,5 mm and 
the weight is 140 g, so that the thinner printed circuit 
board can be used. 

Even if this magnetic disk drive 1 is a standard 
type of 3.5 inch (1050 M byte), the drive is 101 mm 
long, 146 mm wide and the extent of 41.4 mm in thick- 
ness, and the weight of the drive is the extent of 1 kg. 
Accordingly, the disk array apparatus having the four 
data disks and one spare disk can be supported 
enough with the printed circuit board having the thick- 
ness of the extent of 2 mm. 

Further, the magnetic disk drive 1 which is a thin 
type of 3.5 inch (500 M byte) is 101 mm long. 146 mm 
wide, and the extent of 25.4 mm in thickness, and the 
weight of the drive is the extent of 800 g. Accordingly, 
even if it has nine apparatuses, it can be supported 
enough with the thinner and smaller printed circuit 
board. 

Therefore, it is preferably desired that the mag- 
netic disk drive fixed on the printed circuit board 2 is 
the magnetic disk drive which is 3.5 inch or below. 

Also, the magnetic disk drive 1 is vibrated with the 
seek operation of the actuator. When the vibration is 
given from the external portion to the drive 1 at on- 
track actuation, it becomes off-track, so that it be- 
comes impossible to record and reproduce. Thus, 
buffering of the vibration and the shock is performed 
by mounting the magnetic disk drive 1 via the vibra- 
tion proof materials 4 to the printed circuit boand 2. 

And. the control circuit 32 of the magnetic disk 
drive 1 is fixed on this support plate 2. by constituting 
the support plate with the printed circuit board. Ac- 
cordingly, the control printed circuit board of each 
magnetic disk drive 1 becomes useless, thus reduc- 
ing the number of structural materialls much more. 

Further, in the case where the magnetic disk 
drive 1 which is less than 3.5 inch is used, it becomes 
possible to support easily, even if it is fixed to the 
printed circuit board 2 having the extent of 2mm in 
thickness and the like, because the magnetic disk 
drive which is 3.5 inch is 1 kg or below in weight. Fur- 
thermore, the thinner printed circuit board 2 can be • 
used, because the weight of the drive which is less 
than 3.5 inch is lighten. Herewith, the board fixed the 
magnetic disk drive 1 is also lighten, thus handling 
easily to release and set to the apparatus. 

.Fig. 8 is a diagram showing the modification of 
the disk storage board of the present invention. In this 
diagram, the twelve magnetic disk drives 1 are fixed 
on the printed circuit board 2. In this way. the magnet- 
ic disk drives 1 may be fixed on the full surface of the 
printed circuit board 2. 

Fig. 9 is a block diagram of the array disk appa- 
ratus as one example of the assembly type disk stor- 
age apparatus of the present invention, and Fig. 10 
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is a perspective view of the array disk apparatus. 

In Fig. 9, the array disk controller 25 controls the 
array disk assembly 26 in parallel, according to the in- 
struction of the upper apparatus, for example, CPU. 
This array disk controller 25 has a control apparatus 5 
27 for controlling the operation of the array disk as- 
sembly 26, a data buffer 29 for performing to receive 
the data by synchronizing with the upper apparatus 
and a memory apparatus 28 for evacuating the data 
temporarily at the time, for example, the time when io 
the disk is broken. 

The array disk assembly 26 has the nine magnet- 
ic disk drives 30 and the controller (the data record- 
ing/reproducin g circuit, the interface circuit and so 
on). The eight disk drives for recording and reproduc- i5 
ing the data and one disk drive for performing back- 
up on the time of fault are used in the nine disk drives. 

As well known, this array disk apparatus divides 
the transfer data from the upper apparatus into the 
eight disk drives, writes them and transfers the data 20 
combined the data of the 8 disk drives to the upper ap- 
paratus. That means, it controls the 8 disk drives in 
parallel, records the data in parallel, reads out it in par- 
allel, thus improving to make speed up the data trans- 
fer. 25 

When one disk in eight disks for recording and re- 
producing the data is broken, the data stored in the 
broken disk is evacuated to the memory apparatus 
28. temporarily. After that, the data is restored from 
the memory apparatus 28 to the spare disk, so that 30 
the operation is continued by using the spare disk, in- 
stead of the broken disk. Further, when the broken 
disk is recovered, the data stored in the spare disk Is 
restored to the recovered disk and the normal opera- 
tion is performed by using this recovered disk. 35 

The structure of such array disk apparatus Is ex- 
plained infra Fig. 10. 

In Fig. 10, the connecting board 53 providing the 
connecting pattern on the rear surface of the system 
locker 9 is provided. A pair of I/O connectors 11 are 40 
provided on this connecting board 53. A pair of first 
slide guides 10 for the array disk board 52 and a pair 
of second slide guides 10 for the array disk control 
board are provided on the top and bottom surfaces of 
the system locker 9. Further, a power source appara- 45 
tus 54 for supplying power and a fun apparatus 55 for 
air-cooling the inner of the locker are provided on the 
system locker 9. 

On the other hand, the array disk board 52 is a 
printed circuit board 2 fixed the nine magnetic disk so 
drives 1 . as the above-described infra Fig. 3, having 
the card edge connector 8 at the end of the apparatus. 
Further, the anray disk control board 51 is fixed each 
circuit of the anray disk control apparatus 25 of Fig. 9 
on the printed circuit board, having the card edge con- 55 
nector 8 at the end of the apparatus, as well as the 
array disk board 52. 

On this structure, the array disk board 52 is fitted 



and inserted to the slide guide 1 0. And it is completed 
to set the board to the locker 9. by inserting the card 
edge connector 8 at the end of the apparatus to the 
I/O connector 10. In opposite, it is performed to re- 
lease the board from the locker 9, by pulling out the 
array disk board 52. releasing the card edge connec- 
tor 8 at the end of the apparatus from the I/O connec- 
tor 10 and pulling it out along the slide guide 1 0. Thus, 
it becomes possible not only to reduce time requiring 
for assembling, breaking and diagnosis and the like 
of each magnetic disk drive 1 of the array disk, but it 
also becomes possible to exchange the drive easily. 

Further, the array disk control board 51 is han- 
dled as same as the array disk board 52. Accordingly, 
it becomes possible not only to reduce time requiring 
for assembling, breaking and diagnosis and the like 
of each magnetic disk drive 1 of the array disk, but it 
also becomes possible to exchange the disk easily. 

Moreover, it becomes possible to reduce the size 
of the apparatus because the mounting efficiency is 
improved. Furthermore, it becomes possible to re- 
duce the number of the materials and lower the cost 
of the apparatus by improving to reduce the time re- 
quiring for assembling. 

In this way, as the controller 25 is also constituted 
of the control board 51 and mounted to the locker 9, 
the controller can be mounted as the same style of 
the board of the magnetic disk drive and it can be 
made the structure of the controller simple, thus sim- 
plifying to handle the apparatus. 

Fig. 11 is a cross section of other modification of 
the disk storage board of the present invention. 

in this embodiment, the control printed circuit 
board 32-1 for mounting the control circuit 32 of the 
magnetic disk drive 1 is provided at the lower portion 
of the magnetic disk drive 1. And the control printed 
circuit board 32-1 is connected to the wiring pattern 
of the printed circuit board 2 by connecting to the con- 
nector 7. That is, the control printed circuit board 32- 
1 is provided to each magnetic disk drive 1 individual- 
ly, without mounting the control circuit 32 to the print- 
ed circuit board 2. 

When the above-described interface circuit 31 is 
also mounted on a printed circuit board, the mounted 
printed circuit board 2 can be used only by providing 
the wiring pattern. Therefore, the material having high 
rigidity, for example, a metal, not only an Insulating 
resin can be used. Accordingly, it becomes possible 
to improve the support strength still more. 

Further, as the control printed circuit board 32-1 
is provided individually, it becomes possible to break 
and diagnose the fault easily. Furthermore, only the 
printed circuit board of that section may be ex- 
changed. 

As other variation, the control printed circuit 
board 32-1 may be provided on the magnetic disk 
drive 1 . Further, there is the control printed circuit 
board provided the controller into the magnetic disk 
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drive 1 (refer to the specification of International Pa- 
tent Application No. PCT/JP/92/01 356). and the plate 
is also provided as same as that case. 

Hereupon, in the case the wiring pattern of the 
mounted printed circuit board Is constituted of the 5 
flexible cable, the support plate having the wiring pat- 
tern is not required. Therefore, the support plate 2 can 
have a free structure, thus using the plate which Is 
low price. 

Fig. 12 is a perspective view of othermodificatlon io 
of the disk storage board of the present invention. Fig. 
13 is a top view of Fig. 12, and Fig. 14 is an A sectional 
cross view of Fig. 12. 

In Fig. 10. nun^eral "1" is the above-described 
nnagnetic disk drive. This magnetic disk drive 1 is the is 
magnetic disk dnve of 2.5 inch having the same struc- 
ture as shown in Fig. 6A. Numeral "2" is a printed cir- 
cuit board, which is 385 mm long. 355 mm wide, and 
1.6 mm in thickness. Accordingly, the printed circuit 
board 2 has enough size to fix a plural of magnetic 20 
disk drives 1 which have the above-described size. 

As shown in Figs. 12 and 13. the nine magnetic 
disk drives 1 are mounted on this printed circuit board 
2. Further, the printed circuit board 2 is fixed the in- 
terface circuit 31 for said magnetic disk drives 1. 25 

"14" is a sub printed circuit board, which is 425 
mm long, 385 mm wide and 1 .6 mm in thickness. The 
printed circuit board 14 has card edge connectors 8a 
and 8b for connecting to the external portion electri- 
cally at one end. 30 

As shown in Fig. 14, which is an A-sectlonal mag- 
nifying diagram of Fig. 12, the magnetic disk drive 1 
is mounted to this printed circuit board 2 with the fixed 
screw 12. Further, holes 13 for fitting the vibration 
proof rubbers are provided at four corners of this 3S 
printed circuit board 2. And the vibration proof rubbers 
4 are fitted into these holes 1 3. These vibration proof 
rubbers 4 are positioned to the mounting portion of 
said sub printed circuit board 1 4 and the printed circuit 
board 2. And the vibralbn proof rubbers 4 are to buf- 40 
fer the vibration and shock occurred inside and out- 
side of said magnetic disk drive 1. This printed circuit 
board 2 is mounted to the vibration proof rubber 4 with 
the stud bolt 5. for the sub printed circuit board 14. 

In this way. the center of gravity G of each drive 45 
1 is adjacent the center of the printed circuit board 2. 
as shown In Fig. 13. according to mounting the four 
corners of the printed circuit board 2 fixed the mag- 
netic disk drive 1 to the sub printed circuit board 13 
with the vibration proof rubber 4. The more rotation of so 
this drive 1 becomes larger, the less the distance r 
from the center of gravity G of the drive to the vibra- 
tion proof rubbers 4 is shorter or the less the mass m 
Is smaller, in the case where the inertia! moment of 
the actuator is as same as the access control and the 55 
characteristic of the vibration rubber 4 is same. 

Hereupon, in this embodiment, the center of grav- 
ity of the drive becomes the center of gravity G of the 



whole array disk board, and the distance to the vibra- 
tion rubbers 4 Is longer in comparison with the em- 
bodiment in Fig. 3. apparently. Further, as compared 
with the mass, the mass of the embodiment of Fig. 3 
is for one drive. In opposite, the mass of this embodh 
ment is for the whole array disk board. Therefore, in 
this embodiment, efficiency of the rotation at the time 
for access can be reduced larger. 

As shown in Figs. 12 and 14, the flexible cable 8 
for extracting the control signal of the drive and the 
recording/reproducing signal is provided from one 
end of the magnetic disk drive 1 . This flexible cable 6 
Is connected to the connector? which is provided on 
said printed circuit board 2. 

As same as Fig. 5. the control circuit 32 of each 
magnetic disk drive 1 is fixed at the position corre- 
sponding to the positions of each magnetic disk 
drives 1 on the rear surface of the printed circuit board 
2. These circuits are connected with the wiring pal- 
tern of the printed circuit board 2 and connected the 
magnetic disk drive 1 with said connector 7, as shown 
In Fig. 14. 

Further, each control circuit 32 is connected by 
the data address bus 37 formed as a wiring pattern 
of the printed circuit board 2 and connected to the sur- 
face connecting pass 38. This surface connecting 
pass 38 Is connected to the interface circuit 31 of the 
printed circuit board 2 of Fig. 12 with the wiring pat- 
tern of the printed circuit board 2. 

This interface circuit 31 is constituted of fourLSIs 
in the diagram. And the interface circuit 31 Is connect- 
ed to the card edge connectors 8a and 8b of the sub 
printed circuit board 14 via the wiring pattern and the 
flexible cable 15. This card edge connectors 8a and 
8b are divided one connector Into two section of the 
connector 8a having short width and the connector 8b 
having long width. This is because of preventing from 
missing the Inserting direction of the printed circuit 
board 2. 

In this way. the an-ay disk board 16 is constituted 
by fixing the plural magnetic disk drives 1 to a sheet 
of the printed circuit board 2 and mounting this printed 
circuit board 2 to the sub printed circuit board 14. Ac- 
cordingly, as there is no need to use the mounting 
flame and the like to each magnetic disk drives 1 re- 
spectively, it becomes possible to improve the mount- 
ing density and reduce the size of the apparatus. Fur- 
thermore, as there is no need to use the material, for 
example, the nrxsunting flame, it can be possible to re- 
duce the number of the structural materials and im- 
prove to reduce the cost of the apparatus. And the 
magnetic disk drives are also be able to mount to the 
locker, only by Inserting the board, as the latter-de- 
scribed. 

Further, the strength of the whole support plate 
can be improved by the sub printed circuit board 14. 
Moreover, the number of the vibration proof rubbers 
4 provided per each magnetic disk drive 1 reduce one 
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ninths. In addition, the efficiency of buffering by the 
vibration proof rubbers 4 is also be able to Improved. 

Fig. 15 is a diagram showing the modification of 
the array disk apparatus applied the disk storage 
board in Fig. 12. 5 

In Fig. 15. the connecting board 53 providing the 
connecting pattern is provided on the rear surface of 
the system locker 9. A pair of the first I/O connector 
and the second I/O connector 11 are provided on this 
connecting board 53. Apairofthefirst slide guides 10 io 
for the array disk board 52 and a pair of the second 
slide guides 10 for the array disk control board 51 are 
provided on the top surface and the bottom surface 
of the system locker 9. Further, the power source ap- 
paratus 54 for supplying power and the fun apparatus is 
55 for air-cooling the inner of the apparatus are pro- 
vided. 

On the other hand, the an'ay disk board 52 is the 
sub printed circuit board 14 mounted the printed cir- 
cuit board 2 which is fixed the nine magnetic disk 20 
drives 1 as above-explained according to Fig. 12. hav- 
ing the card edge connector 8 at the end of the board. 
Further, the array disk control board 51 is to fix each 
circuit of the array disk control apparatus 25 in Fig. 9 
lo the printed circuit board, having the card edge con- 25 
nector 8 at the end of the board in the same way. 

On this structure, the array disk board 52 is fitted 
and inserted to the slide guides 10. And it is complet- 
ed to mount the board to the locker 9, by inserting the 
card edge connector 8 at the end of the board to the so 
I/O connector 10. In opposite, it is performed to re- 
lease the board from the locker 9, by pulling out the 
array disk board 52, releasing the card edge connec- 
tor 8 from the I/O connector 1 0 and pulling it out along 
the slide guides 10. Thus, it becomes possible not 35 
only to reduce time requiring for assembling, breaking 
and diagnosis and the like of each magnetic disk drive 
1 of the array disk, but it also becomes possible to ex- 
change the drive easily. 

Further, the array disk control board 51 is han- 40 
died as same as the array disk board 52. Accordingly, 
it becomes possible not only to reduce time requiring 
for assembling, breaking and diagnosis and the like 
of each magnetic disk drive 1 of the array disk, but it 
also becomes possible to exchange the drive eiastly. 45 

Moreover, it becomes possible to reduce the size 
of the apparatus, because the mounting efficiency is 
improved. Furthermore, it becomes possible to re- 
duce the number of the materials and the cost of the 
apparatus improved by reducing time requiring for as- so 
sembling. 

The present invention may further be modified as 
follows: 

At first, although the magnetic disk drive of 2.5 
Inch Is described, the magnetic disk drive of 3.5 inch 55 
or below, for example, 3.5 inch, 1.8 inch, may be ap- 
plied. At second, although the magnetic disk drive is 
explained, the optical disk drive, the optical magnetic 



disk drive and the like may be applied. At third, the 
control printed circuit board used in the embodiment 
of Fig. 1 1 may be applied to the board used in the em- 
bodiment of Fig. 12. 

At fourth, although the array disk apparatus is ex- 
plained as the assembly type disk storage apparatus, 
other assembly type disk storage apparatus can be 
applied. At fifth, the nine disk drives are fixed on a 
sheet of printed circuit board, the number for fixing on 
a sheet of printed circuit board can be selected suit- 
ably. 

Although the present invention has been descri- 
bed by way of embodiments, it should be noted that 
the present invention may be modified in various 
forms without departing from the sprit or scope of the 
invention. 

As above-described, it becomes possible to re- 
duce the space of each disk storage drive, as a plural 
of disk storage drives are fixed on a sheet of support 
plate, according to the present invention. It also be- 
comes possible to reduce the mounting space and re- 
duce the size of this assembly type disk storage ap- 
paratus, as there is no need to use the mounting 
flame and the like. 

It f urther becomes possible to reduce the number 
of the materials, reduce time requiring for mounting at 
same time, and improve the apparatus which is low 
cost, because there Is no need to use the mounting 
flame and the like. As the card edge connector 8 is 
provided on the support plate, it furthermore be- 
comes possible to connect electrically to the external 
portion with the support plate, thus mounting by the 
insertion of the board. 



Claims 

1 . An assembly type disk storage board comprising: 

a plurality of disk storage drives (1), each 
disk storage drive having a rotating storage disk 
(43), a head (42) for reproducing date from said 
storage disk, and an actuator (41) for positioning 
said head with respect to said storage disk. 

a support plate (2) mounting said plural 
disk storage drives and having a connector 
(8a.8b) which connects said plural disk storage 
drives to the external device. 

2. An assembly type disk storage board according 
to daim 1, comprising: 

a plurality of vibration proof materials (4) 
provided between said plural disk storage drives 
(1) and said support plate (2). 

3. ' An assembly type disk storage board according 

to claim 1 . comprising: 

a plurality of control circuits (32). each 
control circuit provided on said support plate (2) 
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for controlling each disk storage drive (1 ). respec- 
tively. 

4. An assembly type disk storage board according 
to claim 3, 

wherein said plural disk storage drives (1) 
are provided on one surface of said support plate 
(2). and 

said plural control circuits (32) are provid- 
ed on the opposite surface of said support plate. 

5. An assembly type disk storage board according 
to claim 3, 

wherein each control circuit (32) is respec- 
tively disposed on a portion of said support piate 
(2) where the corresponding disk storage drive 
(1) is mounted. 

6. An assembly type disk storage board according 
to claim 3. comprising: 

a plurality of connectors (38), each con- 
nector for electrically connecting each disk stor- 
age drive (1 ) to the corresponding control circuit 
(32). 

7. An assembly type disk storage board according 
to daim 1 , comprising: 

a plurality of connectors (7), each connec- 
tor for electrically connecting each disk storage 
drive (1) to said support plate (2) respectively. 

8. An assembly type disk storage board according 
to claim 1, comprising; 

an interface circuit (31) provided on said 
support piate (2) for controlling data transfer be- 
tween said plural disk storage drives (1) and the 
external device. 

9. An assembly type disk storage board according 
to daim 1, comprising: 

a plurality of control printed circiut boards 
(32-1 ), each control printed drcuit board mounted 
on said disk storage drive (1 ) respectively for con- 
trolling the corresponding disk storage drive. 

10. An assembly type disk storage board according 

to claim 9. comprising: 

a plurality of connectors (7), each connec- 
tor for electrically connecting each control printed 
drcuit board (32-1) to said support plate (2) re- 
spectively. 

11. An assembly type disk storage board according 
to daim 1, 

wherein said support plate (2) is a printed 
circuit board. 

12. An assembly type disk storage board according 



to claim 1, 

wherein said disk storage drive (1 ) is a disk 
storage drive of 3.5 Inch or below. 

5 13. An assembly type disk storage board according 
to claim 1, comprising: 

a plurality of vibration proof materials (4). 
each vibration proof material provided between 
each disk storage drive (1) and said support plate 
10 (2). and 

a plurality of control circuit boards, each 
control circuit (32) provided on said support plate 
(2) for controlling each disk storage drive respec- 
tively. 

15 

14. An assembly type disk storage board according 
to claim 1, comprising: 

a plurality of vibration proof materials (4). 
each vibration proof material provided between 
20 each disk storage drive (1) and said support plate 
(2). and 

a plurality of control printed circuit boards 
(32-1). each control printed circuit board mounted 
on said disk storage drive respectively for control- 
25 ling the corresponding disk storage drive. 

15. An assembly type disk storage board according 
to claim 1, 

wherein said support plate (2) includes a 
30 first support plate mounting said plural disk stor- 
age drives and a second support plate mounting 
said first support plate via the vibration proof ma- 
terial (4) and having said connector (7). 

35 16. An assembly type disk storage board according 
to claim 15, 

wherein said assembly type disk.storage 
board further comprising: 

a cable (6) for electrically connected said 
40 first support plate to the connector of said second 

support plate. 

-17. An assembly type disk storage board according 
to claim 15. comprising: 
45 a plurality of connectors (7) each connec- 

tor for electrically connecting each disk storage 
drive (1) to said first support plate respectively. 

18. An assembly type disk storage board according 
50 to claim 15, comprising: 

a plurality of control circuits (32), each 
control circuit provided on said support plate (2) 
for controlling each disk storage drive (1) respec- 
tively. 

55 

19. An assembly type disk storage board according 
to daim 18, 

wherein said plural disk storage drives (1) 
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are provided on one surface of said support plate 

(2), and 

said plural control circuits (32) are provid- 
ed on the opposite surface of said support plate. 

20. An assenibty type disk storage board according 
to claim 18, 

wherein each control circuit (32) is respec- 
tively disposed on a portion of said support plate 
(2) where the corresponding disk storage drive 
(1) is mounted. 

21. An assembly type disk storage board according 
to daim 18, comprising 

a plurality of connectors (38) each connec- 
tor for electrically connecting each disk storage 
drive (1) to the corresponding control circuit (32). 



26. An assembly type disk storage apparatus ac- 
cording to claim 25, comprising: 

a control board (51) mounted the control- 
ler for controlling said plural disk storage drives 
5 (1). and having a third connector, 

a second guide (10) provided on said lock- 
er (9) for guiding said control board, and 

a fourth connector provided on said locker 
for connecting to the third connector of said con- 
10 tro) board. 

27. An assembly type disk storage apparatus ac- 
cording to claim 25, further comprising: 

a plurality of control circuits (32). each 
15 control circuit provided on said support plate (2) 
for controlling each disk storage drive (1) respec- 
tively. 



22. An assembly type disk storage board according 
to daim 15, comprising: 

an interface circuit (31 ) provided on said 
support plate (2) for controlling data transfer be- 
tween said plural disk storage drives (1) and the 
external device. 

23. An assembly type disk storage board according 
to daim 15, comprising: 

a plurality of control printed circuit boards 
(32-1), each control printed drcuit board mounted 
on said disk storage drive (1) respectively, for 
controlling the corresponding disk storage drive. 

24. An assembly type disk storage board according 
to claim 23, comprising: 

a plurality of connectors (7), each connec- 
tor for electrically connecting each control printed 
circuit board (32-1) to said support plate (2) re- 
spectively. 

25. An assembly type disk storage apparatus com- 
prising: 

a locker (9) having a first connector (53) 
and a guide: 

a plurality of disk storage drives (1). each 
disk storage drive having a rotating storage disk 
(43). a head (42) for reproducing data from said 
storage disk, and an actuator (41) for positioning 
said head with respect to said storage disk. 

a support plate (2) being nwunted on the 
guide, for mounting drives, and having second 
connector (8) which connects with the first con- 
nector (53), 

guides (10) provided on said locker to 
guide said support plate, and 

a connector (11) provided on said locker to 
connect with said card edge connector (8) of said 
support plate. 



28. An assembly type disk storage apparatus ac- 
20 cording to claim 27. 

wherein said plural disk storage drives (1) 
are provided on one surface of said support plate 
(2). and 

said plural control circuits (32) are provid- 
25 ed on the opposite surface of said support plate. 

29. An assembly type disk storage apparatus ac- 
cording to claim 27, 

wherein each control circuit (32) is respec- 
30 tively disposed on a portion of said support plate 
(2) where the corresponding disk storage drive 
(1) is mounted. 

30. An assembly type disk storage apparatus ac- 
35 cording to daim 27, further comprising: 

a plurality of fifth connectors (38). each 
fifth connector for electrically connecting each 
disk storage drive (1) to the corresponding con- 
trol circuit (32). 

40 

31. An assembly type disk storage apparatus ac- 
cording to claim 25. further comprising: 

a plurality of fifth connectors (7). each 
fifth connector for electrically connecting each 
45 disk storage drive (1) to said support plate (2) re- 
spectively. 

32. An assembly type disk storage apparatus ac- 
cording to claim 25, further comprising: 

50 an interface circuit (31) provided on said 

support plate (2) for controlling data transfer be- 
tween said plural disk storage drives (1) and the 
external divice. 

55 33. An assembly type disk storage apparatus ac- 
cording to daim 25. comprising: 

a plurality of control printed circuit boards 
(32-1), each control printed circuit board mounted 
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42. An assembly type disk storage apparatus ac- 
cording to claim 40, 

wherein each control circuit (32) is respec- 
tively disposed on a portion of said support plate 
5 (2) where the corresponding disk storage drive 

(1) is mounted. 

43. An assembly type disk storage apparatus ac- 
cording to claim 40, further comprising: 

10 a plurality of fifth connectors {38), each 

fifth connector for electrically connecting each 
disk storage drive (1) to the conresponding con- 
trol circuits (32). 

15 44. An assembly type disk storage apparatus ac- 
cording to claim 37, further comprising: 

an interface circuit (31) provided *on said 
support plate (2) for controlling data transfer be- 
tween said plural disk storage drives (1) and the 
20 external device. 



on said disk storage drive (1) respectively for con< 
trolling the corresponding disk storage drive. 

34. An assembly type disk storage apparatus ac- 
cording to claim 33. further comprising: 

a plurality of fifth connectors (7), each 
fifth connector for electrically connecting each 
control printed circuit board (32-1) to said support 
plate (2) respectively. 

35. An assembly type disk storage apparatus ac- 
cording to claim 25, 

wherein said support plate (2) is a printed 
circuit board. 

36. An assembly type disk storage apparatus ac- 
cording to claim 25. 

wherein said disk storage drive (1 ) is a disk 
storage drive of 3.5 inch or below. 

37. An assembly type disk storage apparatus ac- 
cording to claim 25. 

wherein said support plate (2) Includes a 
first support plate mounting sard plural disk stor- 
age drives ( 1 ) and a second support plate mount- 25 
ing said first support plate via the vibration proof 
material (4) and having said second connector. 

38. An assembly type disk storage apparatus ac- 
cording to claim 37. 30 

wherein said assembly type disk storage 
apparatus further comprising: 

a cable (6) for electrically connected said 
first support plate to the second connector of said 
second support plate. 35 



45. An assembly type disk storage apparatus ac- 
cording to claim 37, further comprising: 

a plurality of control printed circuit boards 
(32-1), each control printed circuit board mounted 
on said disk storage drive (1) respectively for con- 
trolling the corresponding disk storage drive. 

46. An assembly type disk storage apparatus ac- 
cording to claim 45, further comprising: 

a plurality of fifth connectors (7), each 
fifth connector for electrically connecting each 
control printed circuit board (32-1) to said support 
plate (2) respectively. 



39. An assembly type disk storage apparatus ac- 
cording to claim 15, further comprising: 

a pluraiilty of fifth connectors (7). each 
fifth connector for electrically connecting each 40 
disk storage drive (1 ) to said first support plate (2) 
respectively. 

40. An assembly type disk storage apparatus ac- 
cording to claim 25. further comprising: 45 

a plurality of control circuits (32). each 
control circuit provided on said support plate (2) 
for controlling each disk storage drive (1 ) respec- 
tively. 

50 

41. An assembly type disk storage apparatus ac- 
cording to claim 40, 

wherein said plural disk storage drives (1 ) 
are provided on one surface of said support plate 
(2). and 5S 
said plural control circuits (32) are provided on 
the opposite surface of said support plate. 
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@ An assembly type disk storage board and an assembly type disk storage apparatus. 

@ An assembly type disk storage board and an 
assembly type disk storage apparatus provided 
a plural of disk storage drives (1) are disclosed. 
This assembly type disk storage board has a. 
support plate (2) mounted the plural disk stor- 
age drives, having a card edge connector 
(8a,8b) for connecting the plural disk storage 
drives to the external device. Further, an assem- 
bly type disk storage apparatus is provided a 
looker (9), a support plate (2) which is provided 
the plural disk storage drives (1) having a card 
edge connector (8a,8b) for connecting the plur- 
al disk storage drives to the external device, 
guides (10) provided on the locker to guide the 
support plate, a first connector (11) provided on 
the locker to connect with the card edge con- 
nector of the support plate, a first control board 
(51) provided the controller for controlling the 
plural disk storage drives, a second guide pro- 
vided on the locker for guiding the control 
board, and a second connector (11) provided on 
the locker for connecting to the card edge 
connector of the control board. 
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